The aim of this work was to observe and analyse the main daily activities in the group of geladas kept in the Zlín Zoo. The experimental group was formed by three males (one of them was a dominant alfa male) and four females who were in the reproductive cycle at the observation period. The behavioural study included fi ve recurrent observations which took place in March 2014. The observations revealed that geladas spent most of the time feeding (44.1%) and performing comfort behaviour (24.6%). About 7.7-10.4% of the total time the geladas spent moving, resting and observing the neighbourhoods. The settled and stable social hierarchy within the group prevented greater incidence (0.7%) of aggressive behaviour. Occurrence of other types of activities was low -play (1.7%), climbing the trees (0.5%) and sexual behaviour (2.3%). The work also studied how the incidence of a particular type of behaviour changed over time within the day. A certain pattern in behavioural activities was apparent because their incidence tended to be similar on all observation days. Foraging activities were the greatest (44.80 ± 3.64 observations) between 15.00 and 16.00, resting (8.00-9.80 observations) between 12.00 and 14.00 and comfort behaviour (23.20 ± 2.82 observations) in the morning.
INTRODUCTION
The gelada baboon (Theropitecus gelada) is the only living species of the genus Theropitecus of old world monkeys who inhabit highland plateaus and grasslands of Ethiopia (Crook et al., 1966) . Ankel-Simons (2007) classifi es the gelada as papionine (baboons), nevertheless geladas diff er from other baboons in some traits. They are terrestrial primates (animals living in wild habitats rarely climb trees). Geladas have a greatly developed system of communication with a diverse repertoire of vocal and non-vocal displays (Richman, 1976) . Mancini et al. (2009) described miming as a means of communication among geladas. Most characteristic of geladas is the red area of skin located on the chest which also functions in communication. Unlike other primates, geladas do not use their back side for communication because they spend most of the time sitting down. Adult males typically have a long, heavy cape of hair on their backs (Ankel-Simons, 2007) . They can be distinguished from other baboons by shorter jaws, a longer face, snub snout and bulging cheek pouches.
Geladas have very long canines. Their molars are deeply crenulated (T-complex) which is the result of their adaptation to feeding on grass seeds (Dunbar, 1976; Iwamoto, 1979) . Richard (1985) claims that geladas are solely herbivorous, feeding predominantly on grass, leaves and seeds. Dunbar and Bose (1991) specify that grazing on grasslands is suffi cient in summer, whereas in autumn and winter geladas make up for the lack of grass by feeding on grass seeds and plant roots. Anděra (2000) points out that geladas very rarely eat insects or small animals. The social system in geladas is greatly complex, with a strong female instinct and a stable, maternally inherited dominant hierarchy (Barrett et al., 1985) . Di Fiore and Rendall (1994) agree that geladas have a highly effi cient social hierarchy including great numbers of animals of both genders. A functional hierarchy has a positive impact on reproductive behaviour in the group; dominant individuals protect their off spring (Swedell, 2006) . The primary social unit is a reproductive unit consisting of a dominant male and a few females (Kawai et al., 1983) . Other males may be present in the group but they are subordinate to the alfa male. McCovan et al., (2008) wrote that aggression was o en used by both sexes to establish the social position of the animal within a group. From the ethological point of view, the aggressive behaviour may consist of attacks and escapes, although in some behavioural models of mammal social interaction even more modalities are distinguished (Máchalová et al., 2012) .
The aim of this study was to analyse behavioural patterns in a group of geladas kept in captivity and determine the incidence of the observed activities throughout the day.
MATERIAL AND METHODS
The ethological study was carried out in the Zlín-Lešná Zoo. The animals were observed in the outdoor enclosure which was divided into two runs with the area of 4914 m 2 and 700 m 2 and a cage (1038 m 2 ). The runs were separated by wire-mesh fence. The observation was carried out in March 2014 on fi ve observation days from 9.00 to 16.00. The subject of the observation was a group of four females and three males who inhabited one run. There was a group of four males in the neighbouring run. The two groups were kept separately in order to prevent potential competition and aggression among the males and avoid injuries acquired in fi ghts for higher ranks in the social hierarchy. This all-male group was not involved in the study. The two groups swopped their runs on daily basis. It usually happened at about 14.00 when the male group was closed in their indoor enclose and fed.
The dominant male in the observed unit was the oldest individual born in 2005. This alfa male determined the grazing speed and area, made decisions in reproductive and all other kinds of behaviour in the group. The other two males were born in 2009. Neither of them reached full maturity -their manes were not completely developed yet. The four-year age diff erence between the dominant male and the two subordinate males suffi ciently prevented aggressive behaviour and eliminated attempts to take over the leading post by the young males.
The oldest female was 11 years old. She was in the reproductive period; the apparent sign of this was a distinct, bright-red-coloured patch of skin on her chest. Two of the females were fi ve years old which means they were just arriving at the onset of sexual maturity, showing the fi rst signs of sexual behaviour. The last member of the unit was a fouryear old female who did not reached maturitythere was no red-coloured skin visible on her chest. She had a neutral position in the group hierarchy.
The observation was carried out in fi ve-minute intervals when the image of the whole group was taken and the exhibited activities were recorded into the ethogram (foraging, motion, resting, sexual, comfort and aggressive behaviour, play, observing of the neighbourhood and climbing the trees). Foraging included grazing, plucking the grass blades, digging for roots and small animals in the soil. Motion was defi ned as transfer of the animals over longer distances and run. Rest was sitting or lying down without any additional activity. Sexual behaviour included courtship and mating. Comfort behaviour involved grooming and other body care. Aggressive behaviour occurred when the personal space of the individual was disturbed or a social status of the animal in the group was threatened. Play was exhibited by individuals as well as the whole group. It included manipulation with various objects, mutual chasing, sham-biting and mounting. Animals 'observing the neighbourhood' were positioned high up, on an elevated spot or tree and, motionless, watching the vicinity. The last activity was tree-climbing. Geladas living in their natural habitat rarely climb trees, but in captivity they adopted and developed this activity and climb up to the top of the trees where they are resting, sleeping or watching the neighbourhoods. During the observation the outdoor temperature ranged between 9 and 16 ºC. On three of the observation days the sky was clear or partly cloudy, on two of the days it was overcast.
The observation data were statistically analysed using the method of non-parametrical statistics in STATISTICA 10.0.
RESULTS AND DISCUSSION
The most frequent activity in geladas was foraging (on average 245 images per day) which made up 44.1% out of the total number of observed activities ( Fig. 1 and Fig. 2) . Yang et al. (2007) carried out similar ethological observation in a related species Francois's languor (Trachypithecus francoisi francoisi). The authors found similar, though slightly lower (31.6 ± 7.9%) incidence of foraging behaviour. The second most frequent activity was comfort behaviour -grooming, which geladas exhibited in 121.6 images (24.6% of activities). These numbers were similar to those of Dunbar (1983) whose experimental subjects spent 21.2% of time grooming. The geladas spent similar time in motion and rest; they were seen resting in 7.7% of observations and moving around in 8.1% of observations which is 32.34 minutes in motion and 34.02 minutes resting per one animal and time of monitoring. Colins (1984) found out that the animals engaged in moving activity in 28% observations. According to Korstjens et al. (2010) geladas in the wild spend 15.1% time resting which is much more than they did in our study. The geladas spent by 2% more time (10.4%) observing the neighbourhoods than resting and moving -they were seen watching the vicinity of the enclosure in 56.8 images. Despite the presence of three sexually active females, the signs of reproductive behaviour were rarely seen -in 2.3% of observations, which means on average in 12.6 observations per day. Because the group members were adults, playing behaviour was very rare. The animals were seen playing only in 9.4 observations which means 1.7% of total activities. The social hierarchy in the group was settled and stable and therefore the signs of aggression were minimised to 0.7%. In most cases, it was the alfa male who exhibited aggressive behaviour and it was directed outward towards non-unit males in the neighbouring enclosure. Hanuláková et al. (2013) found low incidence of aggressive behaviour in geladas (0.2%) which was probably due to the absence of males in the experimental group. Although our experimental group was mixed, male and female, it did not exhibit much greater aggression. In spite of the fact that geladas in the wild do not climb trees, they can sometimes be seen climbing trees in captivity (Anděra, 2000) . Our geladas climbed the tree, which was in the middle of their large enclosure, on average 2.8 times a day. Frequencies of the observed activities and their changes throughout the day are described in Tab. I. Feeding behaviour was exhibited all day until 16.00. It was signifi cantly (p < 0.05) greater (44.80 ± 3.64 observations) between 15.00 and 16.00. In the morning the animals were seen foraging in 26 to 40.8 images with the peak between 11.00 and 12.00. A er 14.00 the geladas spent less time feeding and more time moving around because they were transferred into the adjacent enclosure and were exploring the new environment (14.20 ± 1.16 observations). Mancini et al. (2009) studied geladas in the Rhine Zoo and found the greatest feeding activity at 9.30 in the morning and 14.30 in the a ernoon. This trend similar corresponds with our results. The geladas showed the least motion in the morning, at the beginning of the observation day. They only moved on average on 2.2 occasions. At this morning hour the animals were resting (5.20 ± 1.63 observations) or playing (6.60 ± 1.86 observations). According to Palagi and Paoli (2007) play in adult individuals can be performed as a means of coping with novel situations. At that time, the geladas spent most of the time grooming which is a part of comfort behaviour (18.40 ± 4.79 observations). The incidence of comfort behaviour was the greatest (p < 0.01) between 10.00 and 11.00 in the morning (23.20 ± 2.82). In the a ernoon grooming activities tended to cease (7.00 ± 2.76) and dropped to the minimum between 14.00 and 15.00 when the animals were exploring the new enclosure. The results of Lehmann et al. (2007) suggested that the incidence of comfort behaviour in primates depends on the size of the group. Yang et al. (2007) specifi ed that primates in a small group spent only 0.33% of time performing comfort behaviour. Since 10.00 zoo visitors started to disturb geladas' routine activities who then spent more time observing the vicinity of the enclosure (4.00 ± 0.88 observations). Until 10.00 there was no sign of this activity. The geladas spent more time observing people when the weather conditions were poor and there were fewer visitors in the zoo (it was overcast on two of the observation days). Some of the animals climbed the tress to get a better view of the people and surroundings. In the a ernoon between 14.00 and 16.00 the geladas climbed the trees and observed the visitors quite o en (3.0-3.8 observations). However, this could also mean that the animals were tired of people and trying to escape from their presence. Aggressive and sexual behaviour were mainly exhibited by the dominant male throughout the whole observation period; only one or two instances of aggressive or sexual behaviour were observed per hour. Mccowan et al. (2008) consider aggressive behaviour to be an important part of social behaviour leading to stabilisation of the social hierarchy in the group and confi rmation of the social status of an individual. The social hierarchy in our experimental group was fi rmly set and stable and aggressive behaviour was only manifestation of dominance. Zikán (2008) mentions fi ghting for an estrus female as one of possible forms of aggression. However, our results could not confi rm this hypothesis. Snyder-Mackler et al. (2012) considers the geladas' social system to be very dynamic. According to Veselovský (2005) , the social hierarchy may include all the animals or it can be separate for each gender. In our group, the alfa male was dominant and all the group members respected him. There were no signifi cant (p > 0.05) diff erences between the incidence of the observed activities in the period between 12.00 and 14.00 compared to the morning. The routine was always disturbed a er 14.00 when the animals were transferred into the adjacent run.
CONCLUSIONS
Our study assessed behaviour of geladas kept in captivity and the results showed that geladas spent most of their time feeding and performing comfort activities. The social system in the group of three males and four females was very stable. The evidence of the social stability in group was very low incidence of aggression between the dominant male and the rest of the group and also among the subordinate members. Although the three female members of the group were evidently sexually mature -their secondary sex characteristics were well developed, they rarely exhibited reproductive behaviour. Interestingly, the captive geladas readily climbed the trees while in the wild they very rarely do this. There were no great diff erences in the frequency of the observed activities throughout the day. We can conclude that the most disturbing event was the change of the environment in the middle of the daytransfer into the adjacent enclosure which was inhabited by four other gelada males for the rest of the day.
SUMMARY
The aim of this study was to determine the incidence of the main daily activities in the group of geladas kept in a zoo. The group was formed by 7 individuals (three males and four females). The social hierarchy in the group was fi rmly set and stable with the oldest, alfa male at the top rank. The behavioural study included fi ve recurrent observations which took place in March 2014. Behaviour was monitored in fi veminute intervals when images of the whole group were taken and analysed. The most frequent activity was foraging -the geladas were feeding continuously throughout the day (30.80 -26.00 -40.80 -39.20 -34.40 -19 .00 -44.80 observations) with the peak between 15.00 and 16.00 in the a ernoon. The second most frequent activity was comfort behaviour. Rest and play were about equal (rest 6 times, play 5.6 times). The geladas very rarely exhibited aggression (1.13 observations) and sexual behaviour (1.8 observations per day). In the morning and on days when there were fewer visitors in the zoo, the geladas showed increased interest in their surroundings and spent more time observing it. This observing and watching was closely associated with climbing the trees; the experimental geladas climbed the trees in their enclosure though it very rarely happens in the wild. The daily routine and consequently the results of the study were disturbed by transfer of the animals into the neighbouring enclosure which was otherwise inhabited by an all-male group of geladas (since morning till 14.00). A er the geladas moved into the new enclosure, they started moving around in order to explore the environment and analyse novel scents.
